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SPECIFICATION 

Disk Apparatus 

TECHNICAL FIELD 

The present invention relates to a disk apparatus. More specifically, the present 
invention relates to a disk apparatus which performs an information reproduction by 
irradiating a laser beam onto a disk recording medium rotating in a CAV (Constant 
Angular Velocity) system. 

PRIOR ART 

An example of such kind of a disk apparatus is disclosed in a Japanese Patent 
Laying-open No. 11-66726 [G11B 19/28 7/00 19/2747 20/10] laid-open on March 9, 
1999. Upon putting such the disk apparatus to practical use, in a case of reproducing in a 
ZCAV (Zone CAV) system, as a zone to be reproduced is changed, a linear velocity also 
becomes different, and as the linear velocity is changed, an optimal reproduction laser 
power value also becomes different. Thus, in the conventional disk apparatus which 
performs a reproduction in the ZCAV system, a test writing and a test reading are 
performed for each linear velocity (zone), and whereby, the optimal reproduction laser 
power value has to respectively be determined. 

However, if every time that the zone to be reproduced is changed, the test writing 
and the test reading are performed to determine the optimal reproduction laser power, 
there is a problem that it takes a time for reproducing. Furthermore, there also occurs a 
problem that the rotating system of the recording medium is changed between the test 
writing and the test reading, and therefore, it takes a time for the test writing and the test 
reading. 
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SUMMARY OF THE INVENTION 

Therefore, it is a primary object of the present invention to provide a disk 
apparatus capable of improving a reproduction performance. 

The present invention is a disk apparatus that performs an information 

5 reproduction by irradiating a laser beam onto a disk recording medium rotated in a CAV 
system, comprising: a determining means for determining a reference reproduction laser 
power value by performing a test writing and a test reading on the disk recording medium 
in a ZCAV system at a predetermined zone (for example, innermost zone); a specifying 
means for specifying a linear velocity at a portion onto which the laser beam is to be 

10 irradiated when performing the information reproduction; and a calculating means for 
calculating an optimal reproduction laser power value on the basis of the reference 
reproduction laser power value, and the linear velocity specified by the specifying means. 

In this invention, first, a test writing and a test reading are performed on a 
predetermined zone (for example, innermost zone) of a disk recording medium in a 

15 ZCAV (Zone Constant Angular Velocity) system to determine a reference reproduction 
laser power value. It is noted that a linear velocity at the innermost periphery in the 
ZCAV system is the same as a linear velocity in a ZCLV system. Then, when 
reproducing information from the disk recording medium, the linear velocity according to 
the zone to be reproduced is specified, and on the basis of the specified linear velocity and 

20 the reference reproduction laser power value, the optimal reproduction laser power value 
at the zone (linear velocity) to be reproduced is calculated. 

Therefore, once that the test writing and the test reading are performed to 
determine the reference reproduction laser power value, on successively performing a 
reproduction, the linear velocity is specified without performing the test writing and the 

25 test reading, and the optimal reproduction laser power value at the linear velocity is 
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obtained by the calculation using the specified linear velocity and the reference 
reproduction laser power value. Thus, the test writing and the test reading need not to be 
performed at every timing of reproduction, and therefore, it is possible to shorten a time 
for reproducing. 

Once that the reference reproduction laser power value is determined by 
performing the test writing and the test reading, it may be possible to update the reference 
reproduction laser power value by performing the test writing and the test reading after a 
lapse of a predetermined time period. 

According to the present invention, the optimal reproduction laser power value 
can be obtained by calculation, and the test writing and the test reading need not to be 
performed at every timing of reproduction, and therefore, it is possible to shorten a time 
needed for reproducing and to improve a reproducing performance. 

The above described objects and other objects, features, aspects and advantages of 
the present invention will become more apparent from the following detailed description 
of the present invention when taken in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is an illustrative view showing an entire configuration of one 
embodiment of the present invention; 

Figure 2 is an illustrative view showing a configuration of a magneto-optical disk; 

Figure 3 is an illustrative view showing a relationship between a linear velocity 
coefficient and a linear velocity; 

Figure 4 is a flowchart showing an operation of a first embodiment; 

Figure 5 is a flowchart showing the operation of the first embodiment; 

Figure 6 is a flowchart showing the operation of the first embodiment; 



Figure 7 (A) is an illustrative view showing a relationship between a reproduction 
laser power coefficient and a temperature at a rate of 30 Mbps, and Figure 7 (B) is an 
illustrative view showing a relationship between the linear velocity coefficient and the 
linear velocity; 

Figure 8 is a flowchart showing an operation of a second embodiment; 
Figure 9 is a flowchart showing the operation of the second embodiment; and 
Figure 10 is a flowchart showing the operation of the second embodiment. 

BEST MODE FOR PRACTICING THE INVENTION 

Referring to Figure 1, a disk apparatus 10 of this embodiment includes an optical 
pickupl2. A position of the optical pickup 12 in a radial direction of a magneto-optical 
disk 100 is controlled by a thread servo mechanism 34. Furthermore, a position of an 
optical lens 12a provided to the optical pickup 12 in an optical axis direction is controlled 
by a focus servo mechanism 30. In addition, a position of the optical lens 12a in the radial 
direction of the magneto-optical disk 100 is controlled by a tracking servo mechanism 32. 

A laser power value is set to a laser drive 36 by a control signal applied from a 
DSP 28, and the laser drive 36 makes a laser diode 12b output a laser beam having the set 
laser power value. The laser beam output from the laser diode 12b is converged by the 
optical lens 12a so as to be irradiated onto a recording surface of the magneto-optical disk 
100. 

The magneto-optical disk 100 includes a reproducing layer and a recording layer, 
and a desired signal is recorded in the recording layer. When recording the desired signal 
in the recording layer, the laser beam is irradiated onto the recording layer through the 
optical lens 12a which is focused to the recording layer and the reproducing layer. When 
a magnetic field is applied by a magnetic head 14 to the recording layer that has reached 
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to a Curie temperature by the laser beam, and a part of the recording layer that reached to 
the Curie temperature is magnetized in a direction of the magnetic field. The respective 
ones of the magnetized portion is called a mark. By controlling the magnetic field 
generated by the magnetic head 14, the desired signal is recorded on the recording layer 
5 of the magneto-optical disk 100. 

When reading a signal from the magneto-optical disk 100, a laser beam is 
irradiated onto the reproducing layer through the optical lens 12a that puts the 
reproducing layer into focus. The reproducing layer that has reached to a predetermined 
temperature (lower than the Curie temperature) by irradiation of the laser beam shows a 

10 magnetism, and is magnetized depending on the magnetic field carried in the marks of the 
recording layer. The laser beam reflected by the reproducing layer is deflected depending 
on the magnetized direction of the reproducing layer, and the optical pickup 12 reads the 
signal on the basis of a deflected state of the reflected laser beam. 

Since a temperature of the recording layer is raised up to the Curie temperature, 

15 and a laser beam for recording needs an output power larger than an output power of a 
laser beam for reproducing. In a system that the information is read-out by transferring 
data recorded on the recording layer to the reproducing layer, not only an optimal 
recording laser power value but also an optimal reproducing laser power value depend on 
the temperature of the magneto-optical disk 100. It is noted that an ambient temperature 

20 of the magneto-optical disk 100 is measured by a temperature sensor 44, and a measured 
result is applied to a DSP 28. 

When recording a desired signal on the magneto-optical disk 100, an ECC encoder 
18 adds an error correcting code (ECC) to an input signal to convert the signal to which 
the error correction code is added into an encoded signal. The magnetic head 14 

25 generates a magnetic field depending on the encoded signal to be applied from the ECC 
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encoder 18. 

Here, the error correcting code is a code added for each predetermined amount of 
signals, and the predetermined amount of signals to which the error correcting code was 
added is called as an ECC block. The ECC block consists of an assembly of a plurality of 
5 signals each called as a line. When an error is included in a digital signal within the 

block, an ECC decoder 22 described later can automatically correct the signal having an 
error (hereinafter, referred to as "error signal") on the basis of the error correcting code. It 
is noted that an amount of the error signals capable of being corrected has a certain 
limitation. 

10 When reproducing a signal recorded in the magneto-optical disk 100, the power of 

the laser diode 12b is controlled by the laser drive 36, and the laser diode 12b outputs a 
laser beam in accordance with such a control. The output laser beam is irradiated to a 
surface of the magneto-optical disk 100 via the optical lens 12a. The laser beam reflected 
by the surface of the magneto-optical disk 100 is incident to a photodetector 12c through 

15 the same optical lens 12a. The photodetector 12c applies a signal according to the 

incident light (RF signal) to an equalizer 16. The equalizer 16 compensates a frequency 
characteristic of the RF signal, and applies it to a PRML (Partial Response Maximum 
Likelihood) circuit 20. The PRML circuit 20 generates a digital signal on the basis of the 
RF signal, and applies a generated digital signal to the ECC decoder 22. The ECC 

20 decoder 22 error-corrects the error signal included in the digital signal received from 

PRML circuit 20 for each ECC block. Furthermore, the ECC decoder 22 applies to a code 
error ratio calculating circuit 24 information indicative of how many error signals are 
corrected per one line of the ECC block, that is, how many error signals are included in 
one line (hereinafter, referred to as "corrected amount information"). The code error ratio 

25 calculating circuit 24 calculates a code error ratio on the basis of the corrected amount 
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information applied from the ECC encoder 22, and applies it to the DSP 28. 

The magneto-optical disk 100 is rested on a spindle (not shown) which is 
connected to a spindle motor 40 via a shaft 42. The DSP 28 applies a control signal to the 
spindle servo mechanism 38, and the spindle servo mechanism 38 rotates the spindle 
5 motor 40 on the basis of the received control signal. Thus, the shaft 42 is rotated, and the 
spindle, that is, the magneto-optical disk 100 is rotated. Furthermore, the spindle motor 
40 generates an FG signal related to a rotating speed of the spindle, and applies the FG 
signal to the DSP 28. By monitoring the FG signal by the DSP 28, the rotating speed of 
the spindle connected to the shaft 42, that is, the magneto-optical disk 100 is adequately 

10 controlled. Due to the control, the magnet-optical disk 100 is rotated in a ZCLV (Zone 
Constant Linear Velocity) system in recording the signal, and rotated in a ZCAV (Zone 
Constant Angular Velocity) system in reproducing the signal. A linear velocity in the 
ZCLV system is at approximately constant rate of 20 Mbps, and a linear velocity in the 
ZCAV system is at a rate of 20 Mbps at the minimum and at a rate of 30 Mbps at the 

15 maximum. It is noted that the ZCLV system is a subordinate concept of a CLV system, 
and the ZCAV system is a subordinate concept of a CAV system. 

As shown in Figure 2, the magneto-optical disk 100 consists of 12 (twelve) areas 
called as zones obtained by dividing the tracks formed on the recording surface in a radial 
direction. Each zone is provided with a test area for performing a test writing and a test 

20 reading. In a case of rotating the magneto-optical-disk 100 in the ZCAV system, 

difference in zones to be irradiated by the laser beam causes difference in a linear velocity 
of the optical pickup with respect to the track. The linear velocity becomes the largest at 
the zone 1 located at an outermost side, and the linear velocity becomes the smallest at a 
zone 12 located at an innermost side. Therefore, in a case of reproduction by rotating the 

25 magneto-optical disk 100 in the ZCAV system, an optimal reproduction laser power 
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value becomes different depending on a zone (linear velocity). That is, every time that 
the zone including the track from which the information to be reproduced is changed, the 
reproduction laser power value (optimal reproduction laser power value) has to be 
changed. 

5 As in a conventional disk apparatus, if the test writing and the test reading are 

performed every time that the optimal reproduction laser power value needs to be 
changed, it takes time to determine the optimal reproduction laser power value and thus to 
perform a reproducing process. As in the conventional disk apparatus, if the test writing 
is executed in the ZCLV system, and the test reading is executed in the ZCAV system, a 

10 rotating system of the magneto-optical disk 100 has to be changed between the test 
writing and test reading, and therefore, it takes more time. 

Therefore, in the disk apparatus 10 of this embodiment, the test writing and the test 
reading are both performed by rotating the magneto-optical disk 100 in the ZCLV system 
(the linear velocity in the ZCLV system (20 Mbps) and the linear velocity at the 

15 innermost peripheral in the ZCAV system are the same) to evaluate a reference 

reproduction laser power value which is an optimal reproduction laser power value in the 
ZCLV system. Then, the optimal reproduction laser power in the ZCAV system is 
determined by calculation on the basis of the reference reproduction laser power value, 
and thereafter, when the optimal reproduction laser power value needs to be changed, that 

20 is, the zone including a track to be reproduced is changed and thus the linear velocity is 
changed, not by performing the test writing and the test reading once again, but by 
calculation based on the reference reproduction laser power obtained in advance, the 
optimal reproduction laser power value is obtained. 

It is noted that if a recording rate is high, the test writing needs more power 

25 consumption to drive the magnetic head in a magneto-optical system in the magnetic field 
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modulating system, and therefore, the test writing should be performed at the linear 
velocity of 20 Mbps in the innermost periphery in the ZCAV system. In this 
embodiment, taking into the variety of the disk film, the test writing and the test reading 
are performed at a rate of 20 Mbps at the zone 7 of the middle periphery in the ZCLV 
5 system. 

As described above, in the ZCAV system (or CAV system), the optimal 
reproduction laser power value becomes different depending on the linear velocity at a 
portion to which the laser beam is to be irradiated. That is, as the linear velocity becomes 
fast, the optimal laser power value increases, and as the linear velocity becomes slow, the 
10 optimal laser power value decreases. Thus, when evaluating the optimal reproduction 
laser power value on the basis of the reference reproduction laser power value, a linear 
velocity coefficient having a direct proportion characteristic as shown in Figure 3 is 
considered. 

According to Figure 3, the linear velocity coefficient corresponding to 20 Mbps 
15 (the zone 12) of the minimum linear velocity is "1", and the linear velocity coefficient 

corresponding to 30 Mbps (the zone 1) of the maximum linear velocity is " a ". Then, the 
linear velocity coefficient corresponding to the linear velocity "Vx" is obtained by an 
equation (1). The optimal reproduction laser power value "Pvx" at the linear velocity 
"Vx 55 is obtained by an equation (2). 
20 ax={(Vx-20)/(30-20)} X ( a -1) +1 — (1) 

Pvx=ax X pt "'(2) 

Hereinafter, with referring to Figure 4 to Figure 6, an operation of the disk 
apparatus 10 in this embodiment is described as an operation of the DSP 28. The DSP 28 
of the disk apparatus 10 determines, if receiving a command from a system controller 50 
25 (see Figure 1), that the command is received in a step SI. Here, a host is a CPU of a PC 



-9- 



when the disk apparatus 10 is a disk drive of a personal computer (PC) (not shown), or a 
CPU of a digital camera when the disk apparatus 10 is a disk drive of a digital camera (not 
shown). When it is determined the command is received in the step SI, a reproduction 
process or the like is performed depending on the received command in a "command 
processing" routine in a step S3. After completion of the "command processing", the 
process returns to the step SI. 

In a case that it is determined that the command is not received in the step SI, it is 
determined whether or not a predetermined time period elapses in a step S5. The 
predetermined time period is a time period that elapses after completion of updating the 
reference reproduction laser power value "Pt" in a step Sll. It is determined that a 
predetermined time period elapses from the update of the reference reproduction laser 
power value "Pt", the magneto-optical disk 100 is rotated in the ZCLM system in a step 
S7, and the test writing is performed on the test area included in the zone of the track 
currently traced in a step S9, and the optimal reproduction laser power value in the ZCLV 
system is determined by performing the test reading in a step Sll. Since the test writing 
and the test reading are executed in the same ZCLV system, and the rotating system of the 
magneto-optical disk 100 needs not to be changed, capable of shortening a time period 
needed for the test writing and the test reading. In a step S13, the reference reproduction 
laser power value "Pt" is updated by the optimal reproduction laser power value. Then, 
the process returns to the step SI. 

The "command processing" in the step S3 is executed by a procedure shown in 
Figure 5 flowchart. It is noted that a description is made on only a case where a 
reproduction command is applied from the system controller 50 of the host in Figure 5. 
When a reproduction command is applied from the system controller 50 of the host, the 
DSP 28 determines to be a reproduction process in a step S31 in Figure 5, and accesses a 
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target address in a step S33. In a step S35, the DSP 28 performs the setting of respective 
parameters such as cutoff frequency of an RF low-pass filter, timing of phase matching of 
a header of an MO signal, and etc. Then, in a step S37, the optimal reproduction laser 
power value in the ZCAV system is set on the basis of the reference reproduction laser 
power value "Pt" updated in the step S13 in Figure 4, and a reproduction is performed 
according to the reproduction command with the set optimal reproduction laser power 
value in a step S39. After completion of the reproduction, the process is restored to the 
hierarchical upper routine. If it is determined that it is not the reproduction in the step 
S31, another process according to the command is executed in a step S41, and then, the 
process returns the step S31. 

A "setting the reproduction laser power" processing in the step S37 is executed by 
a procedure in Figure 6 flowchart. First, in a step S51, a zone including the track to be 
currently reproduced is specified, and the linear velocity "Vx" optimum for the track is 
specified. Then, in a step S53, the linear velocity "Vx" is substituted to the equation 1 to 
calculate the linear velocity coefficient " a x". In a step S55, the linear velocity 
coefficient " a x" and the reference reproduction laser power value "Pt" are substituted to 
the equation 2 to calculate the optimal reproduction laser power value "Pvx" at that linear 
velocity. In a step S57, the optimal reproduction laser power value "Pvx" is set to the 
laser drive 36 (see Figure 1). After completion of the setting, the process is restored to the 
hierarchical upper routine. 

As described above, in the disk apparatus 10 of this embodiment, once that the 
optimal reproduction laser power value "Pvx" (reference reproduction laser power value 
"Pt") is obtained on the basis of the test writing and the test reading, the optimal 
reproduction laser power value "Pvx" depending on the linear velocity " Vx" is obtained 
by calculating the reference reproduction laser power value "Pt" and the linear velocity 
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coefficient " ax" in the successive processes. Accordingly, the test writing and the test 
reading are not performed every time that the optimal reproduction laser power value has 
to be changed. Rather, the optimal reproduction laser power value is calculated by 
arithmetic operation. Thus, it is possible to shorten a time period needed for determining 
5 the optimal reproduction laser power value, capable of improving the reproduction 
performance or function. 

In the above-described embodiment, a method of changing the optimal 
reproduction laser power value depending on the linear velocity is taken. In the disk 
apparatus 10 of an embodiment to be described next, the optimal reproduction laser 

10 power value is determined in consideration of the linear velocity as well as an ambient 
temperature of the magneto-optical disk 100. 

The disk apparatus 10 of this embodiment has the same configuration as Figure 1, 
and therefore, the description thereof is omitted. In the disk apparatus 10 of this 
embodiment, first, a relational expression (of a straight line) between a temperature (the 

15 ambient temperature of the magneto-optical disk 100) and a reproduction laser power 

value at the linear velocity of 20 Mbps (minimum linear velocity) is prepared as a table. 
The table is called a "temperature/reproduction power table". A reproduction laser power 
value capable of being obtained with reference to the "temperature/reproduction power 
table" on the basis of the temperature is called a "reference reproduction laser power 

20 value". It is noted that the temperature and the reference reproduction power value are in 
a proportional relationship (linear relationship with a constant inclination). 

First, the ambient temperature (for example, 25 *C) of the magneto-optical disk 
100 is obtained from the temperature sensor 44, and the optimal reproduction laser power 
value at the linear velocity of the zone 7 at a temperature of 25 *C is obtained by 

25 performing the test writing and the test reading on the test area of the zone 7 in the ZCLV 
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system. Since the test writing and the test reading are performed in the ZCLV system, the 
optimal reproduction laser power value may also be the reference reproduction laser 
power value "Pr (Z12, T25)" at the linear velocity (20 Mbps) of the zone 12 in a case of 
being reproduced at the temperature of 25 *C in the ZCLV system. Then, the linear line is 
5 moved in parallel while the inclination thereof is maintained on the basis of the obtained 
temperature and the optimal reproduction laser power value to correct the 
"temperature/reproduction power table". The "temperature/reproduction power table" is 
corrected as described above by performing the test writing and the test reading when the 
change in temperature is large. Conversely, during the change in temperature is not large, 

10 the reference reproduction laser power value is determined on the basis of the ambient 
temperature with reference to the "temperature/reproduction power table" without 
performing the test writing and the test reading. 

On the assumption that the optimal reproduction laser power value "Pr (Z3, T25)" 
at the temperature of 25 *C at the linear velocity of the zone 3 is to be obtained, first, with 

15 reference to the "temperature/reproduction power table" at the temperature of 25 °C, the 
reference reproduction laser power value "Pr (Z12, T25)" at the linear velocity (20 Mbps) 
of the zone 12 at the temperature of 25 'C is obtained. 

Next, the linear velocity coefficient at the linear velocity (30 Mbps) of the zone 1 
at the temperature of 25 *C is obtained. As described above, the optimal reproduction 

20 laser power value has a direct proportion characteristic with respect to the linear velocity, 
but has an inverse proportion characteristic with respect to the temperature. That is, if the 
temperature is high, the optimal reproduction laser power value decreases, and the 
temperature is low, the optimal reproduction laser power value increases. Thus, in this 
embodiment, in evaluating the optimal reproduction laser power value, first, the linear 

25 velocity coefficient is corrected in consideration of the temperature, and the corrected 
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linear velocity coefficient is multiplied by the reference reproduction laser power value. 

The linear velocity coefficient (reproduction laser power coefficient at the 30 
Mbps) has an inverse proportion characteristic with respect to the temperature as shown 
in Figure 7 (A). With the assumption that the inclination of the linear line is "a", and the 
5 linear velocity coefficient is " j3 ref ' at the reference temperature "Tref ' (20*0, the room 
temperature), the linear velocity coefficient " j3 c" at the temperature "Tc" (for example, 
25 'C) at the zone 1 is obtained according to an equation (3). Noted that the inclination 
"a" depends on the linear velocity, and the linear velocity = 30 Mbps is assumed in Figure 
7 (A) example. 

10 /3c= /3 ref-a X (Tc-Tref)= £ ref-aX (25-Tref) —(3) 

Thus, although the linear velocity coefficient " ]3 c" at the temperature of 25 *C at 
the zone 1 is obtained, it is the optimal reproduction laser power value at the 25 *C at the 
zone 3 that has to finally be obtained. Thus, with referring to a graph shown in Figure 7 
(B), the optimal reproduction laser power value is obtained as done in Figure 1 
15 embodiment. More specifically, the linear velocity coefficient " ]3 vxc" corresponding to 
the linear velocity "Vx" at the zone 3 is obtained according to an equation (4), and the 
optimal reproduction laser power value is obtained according to an equation (5). 
j3 vxc={(Vx-20)/(30-20) X ( (3 c-1) +1 • • -(4) 

Pr (Z3, T25) = 8 vxc X p r (Z12, T25) ■ • '(5) 

20 Thus, if the optimal reproduction laser power value is obtained, when the optimal 

reproduction laser power value is to be obtained next, the reference reproduction laser 
power value is obtained not by performing the test reading and the test writing, but with 
reference to the "temperature/reproduction power table" on the basis of the temperature. 
Hereafter, by use of Figure 8 to Figure 10, an operation of the disk apparatus 10 in 
25 this embodiment is described as an operation of the DSP 28. The DSP 28 of the disk 
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apparatus 10 receives a command from the system controller 50 (see Figure 1), and then 
determines the command is received in a step S71. Then, in a "command processing" 
routine in a step S73, a processing such as a reproduction is performed depending on the 
received command. 

In a case that it is determined the command is not received in the step S71, it is 
determined whether or not a predetermined time period elapses in a step S75. The 
predetermined time period is a time period that elapses after the 

"temperature/reproduction power table" is updated in a step S87 described later. When it 
is determined that the predetermined time period elapses from the update of the 
"temperature/reproduction power table" previously performed in the step S75, the 
ambient temperature of the magneto-optical disk 100 is obtained from the temperature 
sensor 44 in a step S77. Then, in a step S79, it is determined whether or not the change in 
temperature is equal to or more than 3 *C from the temperature previously obtained. In a 
case of obtaining the ambient temperature at first, "YES" is determined in the step S79. 

When the change in temperature is equal to or more than 3 *C, the magneto-optical 
disk 100 is rotated in the ZCLV system in a step S81. The test writing is performed on the 
test area of the zone 7 in a step S83, and the test reading is performed to determine the 
optimal reproduction power value in the ZCLV system in a step S85. The test writing and 
the test reading are performed in the same ZCLV system, that is, the magneto-optical disk 
100 needs not to change the rotating system of the magneto-optical disk 100, capable of 
shortening the time needed for performing the test writing and the test reading. In a step 
S87, on the basis of the determined optimal reproduction laser power value and the 
temperature value obtained in the step S79, the straight or linear line is moved in parallel 
while the inclination thereof is maintained to update the "temperature/reproduction 
power table". Then, the process returns to the step S71. 
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The "command processing" in the step S73 is executed according to the procedure 
in Figure 9 flowchart. In Figure 9, a description is made only on a case where a 
reproduction command is applied from the system controller 50 of the host. When a 
reproduction command is applied form the system controller 50 of the host, the DSP 28 
5 determines to be a reproducing process in a step S101 in Figure 9, and accesses a target 
address in a step SI 03. In a step SI 05, a setting of respective parameters such as cutoff 
frequency of an RF low-pass filter, timing of phase matching of a header of an MO signal, 
and etc. is performed. 

In a step SI 07, the optimal reproduction laser power value in the ZCAV system is 
10 set on the basis of the "temperature/ reproduction power table" updated in the step S87 in 
Figure 8, and in a step SI 09, a reproduction corresponding to the reproduction command 
is performed on the basis of the optimal reproduction laser power value set. 

The "reproduction laser power setting" process in the step SI 07 is executed by the 
procedure shown in Figure 1 0 flowchart. First, in a step S 1 3 1 , the ambient temperature of 
15 the magneto-optical disk 100 is obtained from the temperature sensor 44. Suppose that 
the ambient temperature obtained at this time is 25 °C, for example. In a step SI 33, with 
referring to the "temperature/reproduction power table" at the temperature of 25 °C of the 
ambient temperature of the magneto-optical disk 100 obtained in the step S131, the 
reference reproduction laser power value "Pr (Z12, T25)" at the linear velocity of the 
20 zone 12 at the temperature of 25 °C is specified. 

Next, in a step S135, the linear velocity coefficient (the reproduction laser power 
coefficient at the 30 Mbps) " jS c" is calculated by substituting the "Tc" = 25 (°C) into the 
equation 3. 

Furthermore, in a step SI 37, the linear velocity "Vx" optimum for the zone 
25 including a track to be reproduced now, for example, the zone 3 is specified. In a step 
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S139, the linear velocity coefficient " j3 vxc" is calculated by substituting the linear 
velocity "Vx" into the equation 4. 

Then, in a step S141, the optimal reproduction laser power value Pr (Z3, T25) at 
the temperature and the linear velocity is calculated by substituting into the equation 5 the 
5 reference reproduction laser power value "Pr (Z12, T25)" and the linear velocity 

coefficient " j3 vxc". In a step S143, the optimal reproduction laser power value Pr (Z3, 
T25) is set to the laser drive 36 (see Figure 1). 

As described above, in the disk apparatus 10 of this embodiment, once the test 
writing and the test reading are performed to update the "temperature/reproduction power 

10 table", the ambient temperature of the magneto-optical disk 100 and the optimal 

reproduction laser power value corresponding to the linear velocity are calculated without 
performing the test writing and the test reading in successive processes. Accordingly, a 
time period needed for determining the optimal reproduction laser power value is 
shortened, capable of improving a reproducing performance or function. 

15 It is noted that the above-described embodiment is variously changed in mode or 

configuration. For example, in the above-described example, the reference reproduction 
laser power value is the optimal reproduction laser power value obtained as a result of the 
test writing and the test reading. However, the reference reproduction laser power value 
may be a laser power value obtained by adding a predetermined value (for example, 2% 

20 of a lower limit laser power value) to a lower limit laser power value that is reproducible 
by the test reading, that is, capable of correcting the error signal included in the 
reproducing signal with the error correcting code or may be a laser power value obtained 
by subtracting a predetermined value (for example, 2% of an upper limit laser power 
value) from an upper limit laser power value that can be corrected by the error correcting 

25 code. In these cases, it is appropriate that the reproduction laser power value to be 
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reproduced by the test reading is changed in one direction, that is, from the lower limit 
direction to the upper limit direction or from the upper limit direction to the lower limit 
direction to obtain a reproducible position. Accordingly, a time period to obtain the 
reference reproduction laser power value by the test writing and the test reading is 
shortened. Furthermore, the lower limit reproducible laser power value is less individual 
difference for each magneto-optical disk, and if the predetermined value added to the 
lower limit laser power value is adequately determined for one magneto-optical disk, 
more adequate optimal reproduction laser power value is obtained for any magnet-optical 
disk. 

In addition, the optimal laser power value is obtained by multiplying the reference 
reproduction laser power value by the linear velocity coefficient. However, it may be 
possible that the optimal recording laser power value is obtained by the same means. 
That is, the optimal recording laser power value may be calculated by multiplying the 
reference recording laser power value by the linear velocity coefficient. 

Although the present invention has been described and illustrated in detail, it is 
clearly understood that the same is by way of illustration and example only and is not to 
be taken by way of limitation, the spirit and scope of the present invention being limited 
only by the terms of the appended claims. 
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